attracting and retaining effective teachers for these students is vitally important (Education Trust, 2004 ) yet quite difficult (Dillon, 2007; Guin, 2004; Ingersoll, 2001) . One factor that may affect a teacher's retention is her or his assignment-the grade level or course that she or he is expected to teach. However, the research examining the link between assignment and retention is scant. Are new teachers who are assigned more challenging teaching loadssubjects that are out of their field of preparation or more than one subject or grade-at greater risk of leaving low-income schools and the profession than those with less difficult assignments?
To begin answering this question, we followed a large sample of teachers who began their careers in a low-income rural or urban classroom as participants in Teach For America (TFA). TFA teachers, who are intensively recruited and carefully selected from among the nation's top colleges, are expected to work for at least 2 years in some of the nation's most challenging schools. Although TFA annually supplies less than 5% of the nation's new teachers, each new recruit is assigned to work in a hardto-staff, low-income school. An increasing number of large, urban districts-such as Baltimore, New York City, Washington, D.C., Houston, New Orleans, and Philadelphia-routinely rely on TFA to supply many of their new teachers. Thus, although their national numbers are small, the local effect of TFA teachers in low-income settings is potentially great. Moreover, many reformers argue that TFA teachers are the very type of knowledgeable and resilient individuals who can lead the way in improving low-income, low-performing schools. As such, their career decisions warrant close attention.
Using discrete-time survival analysis to explore TFA teachers' turnover, we found that elementary teachers assigned to teach multiplegrade classes had, in most years of their early careers, a higher risk of leaving their initial, lowincome school and transferring than did elementary teachers assigned to teach only one grade. Secondary teachers assigned to teach multiple subjects were at greater risk of resigning from the profession than those assigned to teach a single subject. Mathematics and social studies teachers who were assigned out of field and lacked a major in the subject they were assigned to teach were at greater risk of resigning from the profession than teachers with the relevant major in these subjects. It is notable that teachers assigned to teach science without a major in that subject were at lower risk for leaving teaching than science teachers with such a major.
Background and Context of the Research
Teacher retention, in general, and new teacher retention, in particular, have garnered much attention in recent years (Allensworth, Ponisciak, & Mazzeo, 2009; Boyd et al., 2009; Guarino, Santibañez, Daley, & Brewer, 2004; Johnson, Berg, & Donaldson, 2005 ; National Commission on Teaching and America's Future [NCTAF], 2003) . Numerous studies demonstrate that attrition of new teachers is high (e.g., Hanushek, Kain, & Rivkin, 2004; Ingersoll, 2001; Luekens, Lyter, Fox, & Chandler, 2004) , causing concern among educational leaders, policymakers, and analysts. Scholars report that approximately 40% of teachers leave the profession within 5 years of starting to teach (Ingersoll, 2002) and 50% leave within 6 years (Kirby, Berends, & Naftel, 1999) . Patterns of teacher migration from school to school, especially movement away from schools serving lower income students and into schools with higher income students, are also well documented.
In many districts that enroll large numbers of low-income students, new teachers leave their schools at very high rates. Nationwide, 15.2% of teachers at high-poverty schools leave their schools annually, compared to 10.5% of their counterparts in low-poverty settings (Ingersoll, 2001) . We learned from recent research in Chicago and New York City that, within districts, turnover rates are also proportionally much higher in low-performing, high-poverty schools than in other schools (Allensworth et al., 2009; Boyd et al., 2009 ). Allensworth and colleagues found that schools with chronically high rates of turnover in Chicago experience a loss of one-fourth to one-third of their teachers each year.
When promising teachers leave their highpoverty schools, students are likely to suffer. Departing teachers are typically replaced by novices, leaving classes taught by a stream of 1st-year teachers who are, on average, less effective than their more experienced counterparts (Murnane & Phillips, 1981; Rockoff, 2004) . When teachers leave, schools also lose the benefits of professional development and other resources they have invested in departing teachers (NCTAF, 2003) . Routinely high levels of teacher turnover impede a school's efforts to coordinate curriculum and communicate important information about students from one year to the next. Finally, the financial costs of teacher turnover are high. For example, the Boston Public Schools spent an estimated $3.3 million to replace 194 1st-, 2nd-, and 3rd-year teachers in -2005 (Birkeland & Curtis, 2006 . 1 Noting these costs, districts and states have sought to reduce new teacher turnover by instituting induction programs and other supports for novices (Smith & Ingersoll, 2004) .
Thus, there is a great need to understand why excessive turnover occurs in low-income schools and what educational leaders might do to decrease it. Recent studies have revealed the importance of working conditions in teachers' decisions to leave their schools. Allensworth et al. (2009) report that the Illinois Educational Research Council found in 2007 that schools serving demographically similar groups of students experience different rates of turnover, suggesting that working conditions play an important role in teachers' decisions. Boyd et al.'s (2009) study in New York City led the authors to conclude that working conditions, especially administrative support, are very important in teacher retention. Similarly, Chicago researchers Allensworth et al. (2009) found that teachers cited working conditions and administrative support as key factors in their decisions to leave or stay in their schools. They noted that "teachers stay in schools where the conditions are well-suited for them to have the potential to be effective" (p. 2).
Such findings are important because working conditions are more responsive to changes in policy and administrative practice than other factors, such as student characteristics. Although researchers have considered the importance of working conditions within schools, little attention has been paid to the particular role that teacher assignment plays, even though teachers feel it is one of the most important aspects of working conditions (e.g., Elfers, Plecki, & Knapp, 2006) . This study of TFA teachers who work in low-income schools explores whether teaching assignments are associated with these teachers' risk of leaving their schools or the profession. It is the first study to examine TFA turnover nationally and yields important findings about TFA teachers' career decisions. These findings have implications for how local administrators assign TFA teachers and suggest the importance of appropriate assignments for all teachers working in the challenging contexts of high-poverty, low-performing schools.
How Might Assignment Affect New Teacher Retention?
Research uniformly suggests that new teachers struggle to perform their jobs (Huberman, 1993; Lortie, 1975; Veenman, 1984) . Teaching is complex (Rowan, 1994) and uncertain work (Lortie, 1975) and learning to teach is difficult. Regardless of the length or intensity of their preparation, most new teachers learn to teach on the job (Lortie, 1975) . However, there is evidence that difficult working conditions make it especially hard for some new teachers to progress, whereas a supportive environment enables others to become skilled instructors (Allensworth et al., 2009 ; Johnson & The Project on the Next Generation of Teachers, 2004) .
Although many aspects of working conditions may tax a teacher and lead her or him to transfer to another school where successful teaching is more likely to be possible, having an assignment that requires out-of-field or mixedgrade teaching could arguably accelerate a teacher's decision to move or leave. Research suggests that course assignments may influence new teachers' efficacy, which in turn affects their willingness to stay in a school and the profession. The concept of teacher efficacy evolved from Bandura's (1977) concept of self-efficacy, which Tschannen-Moran and Hoy (2007) recently summarized as "an assessment of one's capabilities to attain a desired level of performance in a given endeavor" (p. 945). Bandura (1977) found that individuals were more likely to expect to succeed when they had previously succeeded, when they received encouragement, when they viewed others succeeding, and when they were not under physiological stress. Bandura also found that self-efficacy influenced "how much effort people will experience and how long they will persist in the face of obstacles and aversive experiences " (p. 194) .
In educational research, teachers' self-efficacy has been defined as their "beliefs about their capability to impact students' motivation and achievement" (Tschannen-Moran & Hoy, 2007, p. 944) . When teachers are assigned to teach courses for which they feel prepared, they report higher levels of self-efficacy (Raudenbush, Rowan, & Cheong, 1992) , making it more likely that they will remain in their schools. Conversely, when teachers are assigned to teach challenging assignments for which they do not feel prepared, they are more likely to consider leaving. In fact, researchers find that new teachers with lower self-efficacy scores are less likely to say that they will remain in teaching (TschannenMoran, Woolfolk Hoy, & Hoy, 1998) . Therefore, we might expect that new teachers who are assigned to teach one grade at the elementary level or one subject that matches their college major at the secondary level are likely to feel more prepared, and thus more able to succeed, than those who are assigned multiple grades or subjects or out of field.
Thus, the degree of challenge in a new teacher's assignment may influence her or his retention such that a challenging assignment → low efficacy → voluntary turnover. In this way, new teachers with more challenging assignments (i.e., out of field, multiple grade, or multiple subject) experience less success and are more likely to leave. Alternatively, new teachers with challenging assignments may not feel appreciably less successful than those with singleor in-field assignments and, therefore, may be no more likely to leave their schools or resign from the profession than those with less challenging assignments.
To date, few researchers have investigated the relationship between a teacher's assignment and her or his retention. The relevant studies suggest that teaching assignment is related to turnover. Nationwide, research based on the National Center for Educational Statistics' School and Staffing Survey has found that a better assignment is the number one reason that teachers transfer, with 40% of transferring teachers citing this factor (Luekens et al., 2004) . Similarly, a comprehensive analysis of retention in Washington State revealed that teaching assignment was the most frequent reason that teachers cited for staying in their schools (Elfers et al., 2006) . However, these and similar studies discussed above do not specify what it was about teachers' assignments that prompted them to transfer or remain.
A very small body of research examined differences in teachers' assignments and the effect of assignment on retention. Ingersoll (1999) found that out-of-field teachers-those assigned to teach subjects outside of their college major or minor-frequently suffer low morale and low job commitment, whereas Patterson, Roehrig, and Luff (2003) found that such teachers often transfer into assignments that better match their major or minor. Researchers at MetLife (2006) explored the relationship between teachers' sense of selfefficacy in their assignment and their future plans. They report that the odds that a teacher who feels unqualified to teach her classes will say that she intends to resign from teaching are 1.9 times the odds that a teacher who feels qualified to teach her classes will say that she plans to leave. Similarly, a 4-year, longitudinal study of 50 new teachers revealed that those who left teaching often cited their inability to succeed with students as their reason for leaving; those assigned to teach mixed-grade classes or out-offield courses found instructional success especially difficult to achieve (Johnson & Birkeland, 2003) . Finally, high school teachers, especially newer teachers, who teach a higher proportion of classes outside their certification area are at higher risk of quitting teaching than are those having fewer classes mismatched to their training (Mont & Rees, 1996) .
Although some schools (e.g., Coalition of Essential Schools and many charter schools) build their academic program on teaching assignments that span grades and subjects, outof-field assignments are generally viewed negatively. In fact, the No Child Left Behind Act explicitly forbids teachers from teaching out of field. Despite this prohibition, recent research suggests that out-of-field teaching continues to occur, especially in low-income schools (Peske & Haycock, 2006) .
The Sample: Teach For America
To test whether new teachers' assignments are related to their retention, we surveyed three entire cohorts of Teach For America teachers.
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Founded in 1990, TFA selects and places highachieving individuals in low-income urban and rural classrooms after 5 weeks of preparation. Although they formally agree to teach for only 2 years, some TFA teachers remain longer (Skinner, 2005) . Since 1990, TFA and programs like it have proliferated as alternatives to traditional, university-based pathways to teaching. TFA currently attracts large numbers of applicants from the nation's most selective colleges (Azimi, 2007) .
Although they constitute a small part of the national teaching force, TFA teachers are an important sub-population of new teachers today. They possess the few specific characteristicshigh test scores and diplomas from selective colleges-shown to make a difference in student achievement (Ehrenberg & Brewer, 1994 , 1995 . Furthermore, they instruct some of the nation's poorest students. Schools need good information about why some TFA teachersand other new teachers who share similar characteristics-remain in low-income schools through their 2-year obligation and why others leave their initial placement school and the profession. This study is the first to examine the retention of TFA teachers longitudinally and on a national scale.
Research Design
In this study, we examined whether the retention of new teachers was related to their teaching assignment. More specific, we investigated the conditional probability ("risk") that new TFA teachers with more and less challenging assignments would voluntarily (a) leave their initial school, (b) transfer, or (c) resign from teaching altogether in every year following their entry into teaching, given that they had not experienced the event of interest up to that point.
Research on teacher retention is limited in several ways. Many studies of teacher retention have investigated the effect of predictors that are easily measurable but not often policy amenable. Much of the research has examined, for example, the effect of individual-level demographic predictors such as gender or race (e.g., Kirby et al., 1999) . Research on the effect of institutional-level, policy-amenable predictors has tended to investigate district-level factors such as salary, district size, or district racial composition (e.g., Gritz & Theobald, 1996) . Few quantitative studies have examined the relationship between school-level variables and teacher turnover despite the fact that qualitative research suggests that new teachers' career decisions are heavily influenced by their day-to-day experiences in classrooms (Johnson, 1990; The Project on the Next Generation of Teachers, 2004; Lortie, 1975) . Recent research by Boyd et al. (2009) discussed above reveals the advantages of studying teachers' working conditions with large samples of teachers.
Second, many quantitative studies of teacher turnover have drawn on administrative datasets that fail to distinguish between voluntary and involuntary turnover. Although a high turnover rate at urban schools may indicate that many teachers are choosing to leave, it may also indicate that they are being laid off or forced to transfer in large numbers. Because the policy response to these two scenarios would be quite different, researchers must be careful not to draw inaccurate conclusions about teachers' work preferences based on analyses of administrative datasets.
Third, much prior research on teachers' careers has been methodologically limited. Some of the most influential studies have incorporated only 1 or 2 years of data (e.g., Ingersoll, 2001 Ingersoll, , 2002 . This research divides teachers into "leavers" from the profession, "movers" to a new school, and "stayers" who remain in their current school. The problem with this approach is that it designates as a stayer someone who remains in her or his school from year 1 to year 2, regardless of whether she or he moved previously. If we are concerned about the retention of teachers in low-income schools over time, we must examine retention longitudinally, beginning when a teacher enters the profession and is assigned to teach in a low-income school.
Even when prior research tracked teachers' careers over more than 2 years, it often suffered an additional methodological problem. Researchers have tended to ignore "censored" teachers who had not experienced the event of interest (e.g., had not left the profession) when data were collected. Instead, they focused only on those who had experienced the event (e.g., the leavers), asking when they left teaching. Alternatively, they discarded the "when" question and asked whether teachers left during the observed time period .
This study addresses each of these limitations. First, we investigated the relationship between a new TFA teacher's assignment, a potentially important school-level variable, and her or his retention. Second, we focused exclusively on teachers' voluntary career decisions. Teachers who reported that they transferred or resigned from teaching involuntarily-13.2% of all transfers and 2.4% of all resignations from the profession, in this sample-were not classified as having experienced the outcome in question.
3 Third, we tracked teacher retention over 4 to 6 years and defined as stayers only those who did not leave the lowincome school where they were initially placed. Last, we used discrete-time survival analysis. This allowed us to incorporate information from teachers who had and teachers who had not experienced the event in question as well as answer the "when" question by modeling the risk that teachers would experience the event of interest, given that they had not experienced it up to that point.
Sample
The sample for our study is drawn from a census of all teachers enrolled in the 2000 At the time of our survey, these teachers would have accumulated 4, 5, or 6 years of teaching experience if they had taught continuously.
5 From 3,283 TFA enrollees in these cohorts, 2,029 (62%) individuals responded to our survey. Of these, 71.4% are female; 11.54% identified as Black/African American, 6.73% identified as Latino/Hispanic, and 77.53% identified as White/Caucasian; and 57.3% reported that they were related to a teacher. The TFA organization provided information about the census of 3,283 enrollees. Although TFA's records are incomplete, we compared the sample and the census and found few statistically significant differences. 6 
Procedures
We collected most of the data for this study during an online survey administered between January and March 2007 to the census of teachers. The survey requested information on teachers' individual characteristics (e.g., subject matter preparation and assignment; demographic information) and, where relevant, on the timing of their first departure from their initial school and/or the teaching profession. Into this dataset, we incorporated data from TFA placement records, which specify the districts in which individuals were placed.
Measures
We created our survey instrument by drawing on the School and Staffing Survey, earlier questionnaires designed by Liu (2004) and Kardos (2004) , research into new teacher retention, and literature on survey question design (Dillman, 1978; Fowler, 1998 Fowler, , 2002 Payne, 1951) and reducing recall error (Sudman & Bradburn, 1982) . Before administering this instrument, we piloted it with 30 TFA teachers drawn from cohorts who entered the profession immediately prior to 2000 or after 2002 (and, thus, were ineligible for this sample), and we tested specific survey questions and the online survey process with 812 teachers in another program who were demographically similar to TFA teachers.
Once we had collected the retrospective survey data, we constructed a "teacher-year" dataset to record important elements of the TFA teachers' experience in each year they taught. Because of the challenges of respondent recall in retrospective research, most of the measures whose values we collected were time invariant (Kelly, 2004; Taris, 2000) .
Outcomes. In this study, there are three related outcomes that describe the time-varying outcome behavior of each teacher. These variables document the teacher's (a) first voluntary exit from the initial placement school by transfer or resignation from teaching (VEXITSCHL), (b) first voluntary transfer from the school (VTRANSFER), and (c) first voluntary resignation from the teaching profession (VEXIT). These outcomes are connected; an individual who transferred from her or his school (VTRANSFER) or left the teaching profession (VEXIT) by definition also left her or his initial placement school (VEXITSCHL). These measures are based on self-reported data. We recorded the dichotomous values of each of these outcomes, in each year of the profession, in a separate row of the dataset for each teacher, until the year in which she or he left teaching or was censored by the end of data collection (1 if event was experienced in this year, given that it had not been experienced in an earlier year; 0 otherwise).
Question Predictors. Our principal question predictors represent the effect of time. In initial at UNIV OF CONNECTICUT on July 13, 2010 http://eepa.aera.net Downloaded from analyses, we represented time by its most general specification: six dichotomous predictors (T1-T6), each of which represented one of the up to 6 years in which respondents could have taught (T1 = 1 in the respondent's 1st year in teaching, 0 otherwise, etc.). Following the recommendations of Singer and Willett (2003) , in subsequent models we replaced this general specification by more parsimonious representations described in Appendix A. For each outcome, the alternative time specifications take on a different form because the relationship between time and each outcome is different, as shown in Appendix B, Figure 1 . (See Supplemental Appendix C in the online version of this journal for mean values of all predictor and control variables.)
In addition to time, we were interested in the effect of teachers' assignments on their conditional probability of turnover. The predictor of interest for our inquiry concerning the effect of teaching multiple grades on elementary teachers' retention is the two-way interaction between a time-varying dichotomous variable, MULTIGRADE, that captures multiple assignments in year j (1 if respondent taught multiple grades in year j, 0 otherwise) and a time-varying dichotomous variable, ELEM_yr, that indicates whether the respondent taught at the elementary level in that same year (1 = respondent taught at the elementary level in year j, 0 otherwise). The cumulative effect of teaching multiple grades at the elementary level, compared to only a single grade at that level, is the interaction effect (MULTIGRADEXELEM) plus the main effect representing a multiple-grade assignment (MULTIGRADE) . Following the same format, for our examination of the effect of teaching multiple subjects on secondary teachers' retention, the predictor of interest is the interaction between MULTISUB, which records whether or not the respondent taught multiple subjects in year j (1 = respondent taught multiple subjects, 0 otherwise), and MIDHS_yr, which records whether or not the respondent taught at the secondary level in that year (1 = secondary level, 0 otherwise). Following the same pattern as above, the cumulative effect of teaching multiple subjects at the secondary level, compared to teaching a single subject at that level, is achieved by summing the parameters associated with MULTISUBXMIDHS and MULTISUB.
Multiple assignments were relatively common across the sample. In each year, 12% to 29% of all elementary teachers were assigned to teach more than one grade. Approximately onethird (30-36%) of all secondary teachers were assigned to teach more than one subject in each year. Special education and bilingual teachers are treated like all other teachers in this coding. For example, if a bilingual teacher reported teaching more than one grade in a given year, MULTIGRADE = 1 for this teacher for that year. Some might argue that special education and bilingual teachers are at greater risk for leaving their schools or resigning from the profession and, as such, these teachers' risk of turnover would drive any findings. However, a separate analysis indicated that (a) special education and bilingual teachers make up a small proportion of all teachers with multiple assignments (under 15% in any given year) and (b) teachers assigned to teach special education or bilingual education were in fact less likely to leave their schools or the profession than teachers without such teaching assignments.
For the out-of-field analysis, we were also interested in differences in retention at a particular grade level. Thus, the predictor of interest is a three-way interaction among a time-varying dichotomous variable that captures subject assignment in year j, for example, math_yr (1 = respondent taught mathematics in year j, 0 otherwise), a time-invariant dichotomous variable, for example, MATHmaj, indicating whether the respondent completed the college major corresponding to the subject assignment (1 = respondent majored in mathematics, 0 otherwise), and a time-varying dichotomous variable, for example, MIDHS_yr, indicating whether the respondent taught at the secondary level in year j (1 = respondent taught at secondary level in year j, 0 otherwise). Thus, we coded a respondent as teaching mathematics, for example, out of field if she or he taught any courses in mathematics but lacked a major in that subject. Here, the cumulative effect of teaching out of field at the secondary level is achieved by summing the three-way interaction (e.g., MATHmajXmathXMIDHS), the main effect of math major (MATHmaj), and the two constituent, two-way interactions (MATHmajXmath and MATHmajXMIDHS).
Out-of-field assignments were quite common. In each of the 6 years of data collection, anywhere from 57% to 74% of math teachers, 16% to 31% of social studies teachers, and 38% to 48% of science teachers lacked a major in the field they were teaching. Out-of-field assignments were most prevalent in the first 1 or 2 years of respondents' careers.
Control Predictors. In our discrete-time hazard models, we also controlled for selected design and substantive covariates. To account for the fact that the 2000-2002 TFA teachers entered teaching in three different cohorts, we included a system of three time-invariant, dichotomous variables distinguishing the cohorts. We also controlled for variables well known to make a difference to teacher turnover, including (a) gender, (b) race, (c) whether or not the respondent was related to a teacher, (d) the age at which a teacher entered teaching, (e) her or his college major, and (f) whether she or he was assigned to teach in an urban or rural region in the 1st year.
In addition, we recognized that the presence of a challenging assignment may not, in and of itself, affect turnover. Instead, a challenging assignment may be a proxy for poor working conditions. Administrators of disorganized, disorderly, and under-resourced schools may be more likely to ask teachers to take on multiple assignments and/or teach out of field. The chaos in the hallways and absence of resources may provoke teacher turnover more than a challenging assignment. In fact, most schools where TFA places teachers have poor working conditions, which is a large part of why the schools are hard to staff and, thus, require assistance from TFA. Therefore, to address the potential influence of school-level factors other than assignment and to test the robustness of our findings, we included school fixed effects in our models. In essence, the models with school fixed effects compare teachers with more and less complex assignments within schools, thus controlling for workplace conditions and other measured and unmeasured characteristics that vary across schools. Including school fixed effects required us to reduce our sample for those analyses from 2,029 to the 1,647 respondents who taught in schools with at least one other TFA member. To control for school fixed effects, we included in the model a dichotomous variable representing each school (1 = respondent taught in the school, 0 otherwise), minus a reference dummy. See Appendix A for the names and definitions of all variables.
Data Analysis
Research Question 1: Are elementary school TFA teachers with multiple-grade assignments at greater risk of leaving their schools, transferring, or resigning from teaching than those with single-grade assignments?
We used discrete-time survival analysis to address the first research question by fitting logistic regression models in the teacher-year dataset (Singer & Willett, 1993; . A typical model predicting voluntary exit from school is
where i represents the individual teacher in year j and the α parameters are a set of intercept parameters representing the "baseline" risk that a teacher whose values on all predictors are zero will exit her or his school for the first time in each year, given that she or he had remained in the school up to that year. Here, parameter ß3 represents the effect of teaching multiple grades at the elementary level on teachers' risk of exit from their initial placement school, and, when summed with the main effect of MULTIGRADE, parameter ß1 addresses Research Question 1. Parameter ß2 represents the effect of teaching single grades at the elementary level on this conditional probability. Parameters γ 1 and γ 2 are vectors of parameters that represent the effects of time-invariant (Z i ) and time-varying (Z ij ) controls, respectively. We repeated this analysis with voluntary transfer (VTRANSFER) and voluntary exit (VEXIT) as the outcomes and added school fixed effects to test the robustness of our findings.
Research Question 2: Are secondary school TFA teachers with multiple-subject assignments at greater risk of leaving their schools, transferring, or resigning from teaching than those with single-subject assignments?
To answer this research question, we fitted discrete-time hazard models such as the model specified in equation (1), substituting MULTISUB for MULTIGRADE and MIDHS_yr for ELEM_ yr and following the approach described above.
Research Question 3:
Are secondary school TFA teachers with out-of-field assignments at greater risk of leaving their schools, transferring, or resigning from teaching than those with in-field assignments?
To address this research question, we again fitted discrete-time hazard models. A typical specification of such a model is 
Here, the sum of parameters ß2, ß4, ß6, and ß7 represents the effect of teaching mathematics at the secondary level with a math major, compared to teaching math at this level without a math major, on teachers' risk of exit from their initial placement school and thus addresses Research Question 3. All other parameters are as described in equation (1). We refit equation (2) with VTRANSFER and VEXIT as outcomes and again tested results by including school fixed effects.
Model-Fitting and Interpretation Strategies.
For each outcome, we first fit models in which the completely general specification of time, in equation (1), was replaced by more parsimonious specifications. With each outcome, we tested to confirm that the more parsimonious representations were preferable. (See Supplemental Table 5 in the online version of this journal for results with models containing the general specification of time.) We then added the control variables. We subsequently added the main effects (e.g., MULTIGRADE, ELEM_yr) and the interaction effect (e.g., MULTIGRADEXELEM) of interest. We then interacted this interaction and its components with each time variable to determine whether the effect of a complex assignment varied over time. We added all three-or four-way interactions with time, and lesser constituent interactions in the hierarchy, to the model at once and then dropped those that were not statistically significant. Finally, we included school fixed effects to test the robustness of our prior findings.
In fitting models, we made judgments about whether or not to retain predictors using post hoc general linear hypothesis (GLH) tests based on differences in the -2 log likelihood goodnessof-fit statistics, comparing differences to a χ 2 distribution with the appropriate degrees of freedom. We also evaluated their effect in specific years based on post hoc GLH tests that determined whether individuals with less complex assignments (i.e., a single grade or subject or an in-field assignment) had a significantly higher risk of experiencing the outcome in a given year than those with more complex assignments in the time period specified.
Findings
We found that TFA teachers with more challenging assignments were at greater risk of leaving their teaching position than those with less challenging assignments in year 1 and particular other years. Elementary teachers with a multiple-grade assignment tended to transfer, whereas secondary teachers with a multiple-subject or out-of-field assignment tended to resign from the profession altogether. It is notable, however, that out-of-field science teachers were at lower risk of resigning from teaching than in-field science teachers. We begin by presenting fitted hazard and survival plots based on fitted models that include only the time predictors. These provide a baseline against which to compare subsequent results from our analysis of assignment as a predictor of turnover.
How Long Do TFA Teachers Remain in Their Initial Schools or the Profession?
In Table 1 , we present baseline fitted models in which time and cohort predict the risk of leaving the initial school, transferring, and resigning from the profession entirely. To simplify interpretation of the parameter estimates, in Figure 1 (see Appendix B for all figures), we present fitted hazard and survivor functions based on the baseline discrete-time hazard models with all control variables set to their sample grand means, unless otherwise specified.
In the upper panel, on the left, we present a fitted hazard function describing the conditional probability that, whatever their assignment, teachers in the sample will voluntarily exit from their initial, low-income schools during or at the end of each year, and on the right, the corresponding fitted survivor function. The left plot indicates that these teachers' estimated conditional probability of leaving their initial schools is relatively low initially, around .10, but then rises rapidly to around .50 in year 2, indicating that approximately 50% of teachers who were still in their initial placement schools left them in year 2. The teachers' risk of departure then declines with the passing years. The cumulative effect of these exits is illustrated in the fitted survivor function on the right. Approximately 50% of TFA teachers left their initial schools within a median lifetime of 1.86 years, with 44% of TFA teachers remaining in their initial placement schools after 2 years, when their commitment to TFA ended. Respondents left their initial placement schools by transferring to a new school or by resigning from teaching altogether. In the middle panel of Figure 1 , we present the fitted hazard and survivor functions that describe the occurrence of voluntary transfers. The fitted hazard function on the left indicates that the predicted conditional probability of transfer is low initially but peaks in year 3, at approximately 0.19. In other words, 19% of teachers who had not previously left their placement schools are estimated to transfer in this year. The fitted survivor function on the right indicates that 50% of respondents who had not yet left their initial placement schools are estimated to transfer within 5.10 years.
Finally, the bottom panel of Figure 1 presents the fitted hazard and survival functions describing the occurrence of voluntary resignation from teaching. The fitted hazard function on the left indicates that the conditional risk of resigning from the profession peaks at .35 in year 2 and then generally declines thereafter. Approximately 35% of teachers who remained in teaching at the beginning of year 2 were estimated to have resigned by the beginning of year 3. The fitted survivor function on the right depicts a steep decline in the probability of remaining in the profession in the first few years, reflecting the high risk of resignation in years 2 and 3. Nonetheless, a relatively high proportion-an estimated 61% of the sample-remained in the teaching profession more than 2 years and 50% stayed longer than 2.66 years.
Teach For America requires its corps members to teach in low-income schools for 2 years. Thus, it is important to ask to what extent our findings reflect the effects of TFA's 2-year obligation. Inspecting the three fitted hazard functions in Figure 1 (on the left in each panel), notice that respondents are at greatest risk of changing their schools or occupations in year 2 or 3. This timing likely reflects the TFA programmatic structure. Are TFA teachers treating this 2-year commitment as a short-term volunteer experience and leaving in droves after 2 years? Or do they view TFA as a means of quick entry into a career that they will cultivate longer term? The answer is mixed. Examining the three survivor functions on the right in each panel, it is clear that few people are estimated to remain in their initial placement schools or the profession beyond 5 or 6 years. For example, the top, right panel in Figure 1 shows that fewer than 10% of respondents taught in their initial, lowincome placement schools more than 6 years. However, 44% of respondents stayed in their initial schools and 61% remained in the profession longer than the 2 years that TFA required of them. Thus, it appears that teaching ends up being a very short-term job for about half of these TFA teachers, but for some, it is the beginning of a career in the classroom. We now examine whether TFA teachers with more challenging assignments are more likely to leave their initial schools or teaching in general than those with less challenging assignments.
What Is the Relationship Between Challenging Assignments and Teacher Turnover?
Overall, teachers with more challenging assignments had a greater risk of leaving their schools and the profession in year 1 and certain other years. This is true based on models fit to data from the entire sample and models fit to data from the reduced sample with school fixed effects. In Tables 2 through 4 , Model 1 is fit to the entire sample and does not control for school-level variables other than assignment. Model 3 controls for school fixed effects and is fit to the sample of teachers who worked in schools with at least one other TFA member. Model 2 is the same as Model 1 but is fit to the reduced sample used for Model 3.
Looking horizontally across these tables, one can see how the effect of a challenging assignment varies according to the inclusion or exclusion of school fixed effects and the sample. In general, the coefficients retain the same sign, especially between Models 2 and 3, and robust standard errors increase. The overall consequence of these differences is that the effect of a challenging assignment is generally smaller, although still significant, when school fixed effects are included. For example, multi-grade teachers' odds of leaving their schools are 3.29 times the odds of single-grade teachers in year 1 when school fixed effects are not included (based on Model 1). By contrast, their odds of departing are 2.33 times those of their counterparts when school fixed effects are included (based on Model 3). Incidentally, one also sees consistent effects of gender, race, and age of entry on individuals' probability of turnover. Women have much lower odds of leaving teaching than do men, and respondents who began teaching at an older age are less likely to leave the profession than those who started teaching at a younger age. Asians have a higher probability of resigning from teaching than do Whites. It is notable that the effect of being female, Asian, or entering at an older age on probability of resigning from teaching is larger in absolute value once we control for school fixed effects. We now turn to discussing the relationship between assignment and turnover, controlling for school fixed effects.
7

What Is the Relationship Between MultipleGrade Assignments and Teacher Turnover?
Elementary teachers assigned to teach multiple grades were at greater risk of voluntarily leaving their school and voluntarily transferring than elementary teachers assigned to teach single grades, provided they had not previously experienced the event. Figure 2 presents fitted hazard functions depicting elementary teachers' conditional probability of leaving their initial, low-income placement schools (top panel) and Tables 2 and 3 , respectively, with all covariates held at their sample mean and including school fixed effects. These hazard plots and those that follow depict the hazard probabilities for two prototypical individuals within the same school: one who always had a multiple assignment and one who always had a single assignment. We chose these two profiles to highlight the differences in their estimated risk of turning over in each year. The fitted hazard function depicting elementary teachers' risk of voluntarily exiting from the school (top panel) shows that multiple-grade teachers' risk of leaving their school exceeds that of single-grade teachers in years 1, 3, 5, and 6. For example, controlling for school fixed effects and all else, in year 1, 7.6% of elementary school teachers teaching multiple grades are estimated to leave their initial placement schools. By contrast, only 3.4% of single-grade teachers are predicted to exit in this year. This sizable difference is significant both practically and statistically (p = .03). TFA teachers who leave their initial placement schools in year 1 deviate from the agreement they made with TFA to teach in their assigned low-income schools for 2 years. Some of these teachers may transfer to other TFA schools, but, consistent with prior research (e.g., Hanushek et al., 2004) , some likely transfer to higher income schools or leave teaching altogether. What accounts for multiple-grade elementary teachers' elevated risk of leaving their schools in year 1? The bottom panel in Figure 2 indicates that a heightened risk of transfer in this year contributes heavily to this outcome; 10.7% of multiple-grade teachers are predicted to transfer in year 1. By contrast, only 3.2% of single-grade teachers within the same schools are estimated to do so in this year. In other words, the estimated odds that a multiple-grade teacher would transfer in year 1 are 3.68 the odds that a singlegrade teacher would move (p = .0019).
In years 2 and 3, multiple-grade teachers who remain in their initial schools have lower predicted probabilities of transfer than singlegrade teachers who are still in their original schools. It could be that individuals who teach multiple grades in years 2 or 3 requested such an assignment and, therefore, are at lower risk of transferring from their schools. It is far less likely that respondents had similar influence in their year 1 assignment, making that assignment a more credible predictor of subsequent career decisions.
In summary, multiple-grade elementary teachers' risk of leaving their schools and transferring is higher than that of single-grade teachers in year 1 and in particular other years.
What Is the Relationship Between MultipleSubject Assignments and Teacher Turnover?
As with multiple-grade assignments, teachers assigned to teach multiple subjects at the secondary level were generally at greater risk for turnover than their counterparts teaching single subjects. However, unlike elementary teachers, secondary teachers with multiple assignments tended to resign from the profession entirely rather than transfer to a different school. Figure 3 (top, left panel) presents the fitted hazard function describing the effect of a singleor multiple-subject assignment on secondary teachers' risk of voluntarily resigning from teaching, given that they had not resigned previously. This plot is based on the pertinent final model (Model 3, Multi-subject analysis) in Table 4 , with all covariates held at their sample mean and including school fixed effects. As the plot indicates, in all time periods teachers with multiple assignments are predicted to have a higher conditional probability of voluntarily resigning from the profession than their counterparts with single assignments, controlling for all else (p = .06). For example, controlling for school fixed effects, in year 1, 3.0% of multiplesubject teachers are estimated to leave the profession; 2.4% of single-subject teachers, by contrast, are predicted to resign. In year 2, the estimated conditional probability that teachers with multiple assignments will resign is 41.4%; for teachers with single assignments, it is 35.4%.
Multiple-subject teachers' elevated estimated risk for resigning from teaching in each year compounds over time. Fifty percent of teachers with multiple-subject assignments are estimated to leave the profession within 2.31 years, compared to 2.64 years for those with single-subject assignments. Although one-third of a year difference in median career may seem like a small increment of time, research has shown that new teachers improve rapidly (Rockoff, 2004) . At this early stage in teachers' careers, this difference in time may reflect real differences in teachers' skill and students' achievement.
What Is the Relationship Between Teaching Out of Field and Teachers' Risk of Resignation?
Individuals who teach multiple subjects are likely to teach at least part of their day out of field, which, following the National Center for Educational Statistics' lead (Seastrom, Gruber, Henke, McGrath, & Cohen, 2004) , we define as lacking a college major in the subject(s) they instruct. We find that teachers assigned out of field to teach mathematics or social studies are at greater risk of resigning from the profession than those teaching in-field. It is interesting that this was not true for teachers assigned out of field to teach science.
In Figure 3 , the fitted hazard function at the top on the right depicts the conditional probability that out-of-field and in-field math teachers would resign from the profession, given that they had not previously done so. This plot and subsequent ones representing social studies and science teachers are based on Model 3 for each out-of-field subject analysis reported in Table 4 , with all covariates held at their sample mean and including school fixed effects. Across all time periods, out-of-field mathematics teachers were at greater risk of resigning from the teaching profession than were in-field mathematics teachers who held a major in mathematics, computer science, or engineering. For example, in year 2, the estimated risk of resignation for outof-field mathematics teachers, defined here as those with a humanities, science, or foreign language major, is 38.0%, compared to 22.8% for in-field teachers.
These differences accumulated such that an estimated 76.2% of mathematics teachers who were in-field in each year remained in the profession beyond year 2, as compared to an estimated 60.3% of the out-of-field mathematics teachers. This gap persisted. Half of all out-offield teachers resigned from the profession within 2.51 years. By contrast, the average career of in-field mathematics teachers is more than 1.5 years longer, at 4.08 years.
Social studies teachers followed a similar pattern. The bottom left plot of Figure 3 contains a fitted hazard function that describes the risk that in-field and out-of-field social studies teachers will resign from the profession in each year, given that they had not previously done so. In their first 6 years of teaching, social studies teachers with a major in history or social science had a lower risk of resigning than did those without such a major, given that they had not left before and controlling for all covariates and school fixed effects. For instance, in year 2, 45.1% of out-of-field social studies teachers (defined here as those with a science, foreign language, or English major) were predicted to resign, compared to 35.6% of in-field social studies teachers. This gap is explained in large part by the elevated probability that out-of-field social studies teachers who majored in the sciences would exit. In year 2, 53.4% of out-offield social studies teachers with a science major left teaching.
Over time, these differences accumulated. Controlling for all else, 53.0% of individuals who taught social studies out of field each year were predicted to remain in the profession beyond year 2. In contrast, 62.9% of individuals who taught in-field in each year were predicted to continue to teach beyond this point. This disparity is reflected in a difference of about ½ year in the average career length of these two groups of teachers. Fifty percent of out-of-field social studies teachers resigned from the profession within 2.14 years, compared to 2.66 years for in-field social studies teachers. As suggested above, the gap with out-of-field science majors is even larger. Half of all social studies teachers with a science major resigned from teaching within 1.89 years.
Thus, for both mathematics and social studies teachers, an in-field assignment in each year is associated with a higher conditional probability of remaining in the profession in that year. As shown in the hazard function in the bottom, right plot of Figure 3 , science teachers with a major in science are at greater risk than those without a major in physics, chemistry, natural, or life sciences (Seastrom et al., 2004) of resigning from teaching in each year, provided they had not yet left and controlling for all else. In year 1, 4.7% of science teachers with a science major are predicted to leave, compared to 2.6% of science teachers with a humanities, math, or foreign language major. In year 2, 52.9% of infield science teachers are predicted to leave, compared to 38.4% of their out-of-field counterparts. Fifty percent of science teachers who taught in-field resigned from teaching in 1.90 years, compared to 2.49 years for those teaching science out of field. Compared to their in-field counterparts, out-of-field mathematics and social studies teachers were at greater risk of resigning from the profession, but out-of-field science teachers had a lower risk of doing so.
Discussion
These findings generally confirm our initial hypothesis that new teachers with more challenging assignments would be at greater risk for leaving their schools and the profession, at least in year 1, than those with less challenging assignments. We found that multiple-grade elementary teachers were at greater risk than singlegrade elementary teachers of leaving their schools in year 1 and particular other years. Multiple-subject secondary teachers were at greater risk than their single-subject counterparts of resigning from the profession in all years. Finally, we found that out-of-field mathematics and social studies teachers' risk of resignation was higher than that of in-field teachers of these subjects. However, contrary to our hypothesis, science teachers without a science major were at lower risk of resigning from the profession than science teachers with a major.
Across the sub-analyses, individuals' year 1 assignment was consistently related to their turnover. This was true even when, by including school fixed effects, we restricted our analysis to teachers within the same schools. This connection between year 1 assignment and turnover suggests that assignment affects new teacher attrition and migration. Respondents who leave in year 1 fail to fulfill their 2-year obligation to TFA. People who break this commitment may be especially challenged by the circumstances in which they teach. Moreover, these teachers have the least influence over their assignment in year 1. In this year, estimates of the relationship between assignment and turnover are least biased by individuals' choice of which classes they instruct.
In years 2 through 6, multiple assignment was in many-but not all-cases related to turnover. These mixed results are not surprising. After year 1, a teacher likely has more control over the classes assigned to her or him. If respondents teaching multiple assignments have a higher probability of turnover in these years, it could be that they agree to teach a multiple assignment in a particular year, knowing that they would leave their schools or teaching at the end of that year. If we find that multiple-assignment teachers are more likely to stay, it could be that these teachers have achieved some degree of competence in the classroom and seek the new challenge posed by teaching a second grade or subject. In short, we would expect more mixed results as new teachers become experienced, gain more say in their teaching assignments, and desire more variety within their teaching load.
The one result that explicitly runs counter to our hypothesis is the finding that science teachers without a science major are at lower risk for resigning than those with a science major. However, other research informs our interpretation of these results. Many studies have found that science majors are more likely to resign from teaching than humanities majors (e.g., Kirby et al., 1999; Murnane, Singer, Willett, Kemple, & Olsen, 1991) , in part due to the higher salaries they can command in the science, technology, and engineering industries. The fact that in-field science teachers, that is, those who have a major in science, resign at elevated rates may simply reflect that they have greater access to more attractive, alternative occupations than teachers who are assigned to teach science with an out-of-field major such as English literature or political science. The fact that out-of-field social studies teachers who possessed a science major were especially likely to leave teaching lends credence to this interpretation.
Threats to Validity
It is possible that something other than assignment, such as employment opportunities outside of teaching, may well drive the elevated risk of turnover experienced by teachers with multiple or out-of-field assignments in our sample. Our research design does not support causal conclusions, and several other factors may explain the relationship we observed.
Our design allowed us to rule out two threats to internal validity. As discussed above, we have been able to eliminate one common threat by focusing on only voluntary exit and transfer. We also have been able to minimize a second threat, that pre-entry differences in teachers, rather than assignment or other workplace variables, cause differential turnover. We have accomplished this by studying teachers in one program who met the same selection criteria and completed the same pre-service preparation program.
A third threat is posed by the possibility that a challenging assignment may be a proxy for poor working conditions. Although most schools where TFA places teachers feature poor working conditions by definition, without a mechanism by which to control for school working conditions, the assignment variable may absorb these school-level variations. To guard against this, we fit additional discrete-time hazard models that included school fixed effects. Our estimates of the effects of assignment were smaller but still significant when we controlled for school fixed effects, which gives us greater confidence that differences in teachers' assignments play a role in their turnover.
Even with the inclusion of school effects, threats to internal validity remain. Working conditions may vary within schools and, as such, comparing teachers with more and less challenging assignments within schools does not allow us to isolate the effect of assignments. For example, one teacher may teach on a hallway with teachers who have strong classroom management skills, thus allowing her an orderly environment in which to instruct. By contrast, another teacher in the same school but a different hallway may teach next door to teachers with poor management skills. This teacher may have a more difficult time teaching due to disruptions outside her classroom door. Thus, the relative orderliness of the immediate hallway environment might drive teachers' career decisions more than the level of challenge in their teaching assignments. Similarly, principals may systematically assign more manageable teaching assignments to teachers whom they want to retain and more difficult ones to those whom they do not wish to continue. In short, this design does not rule out the possibility that working conditions within schools may differ for teachers in ways that affect their probability of turnover.
The main threat to external validity is the fact that TFA teachers differ markedly from generic new teachers, which limits the generalizability of these findings. TFA teachers are graduates of selective colleges, sign up for an explicit 2-year, cohort-based program, and receive very little preparation. In many ways, they differ from most other new teachers. Although our design limits the generalizability of findings, it does not diminish the value of studying this population. Our attention here is on new teachers in highpoverty, low-achieving schools, where the potential effect of TFA teachers is great. As more fast-track programs, such as the New York City Teaching Fellows Program, recruit participants similar to those in TFA, the more important it becomes to understand such teachers' experience and subsequent career decisions. The findings also underscore an important area for future research on a broader sample of teachers.
Implications
These results suggest that administrators should keep in mind that assigning a more challenging course load to a 1st-year teacher may put her or him at greater risk of leaving the school. Administrators who want to retain new teachers should probably make an effort to assign them a single grade at the elementary level or a single subject well matched to the teacher's college major at the secondary level. If we assume that new teachers with challenging teaching loads leave in part because they are not faring well with students, administrators who are committed to student success should be doubly motivated to make manageable and appropriate in-field assignments. If program requirements or hiring timelines prevent this, administrators should pay special attention to teachers who have challenging assignments and offer support early if these teachers struggle.
Overall, this study highlights an important area for further research. Although teacher hiring has been examined (e.g., Liu & Johnson, 2006) , teacher assignments have not been studied in any depth even though they appear to influence teachers' career decisions. Qualitative investigations of how administrators assign teachers to courses and classes are needed. Such studies should examine assignment practices in large and small districts, in urban, suburban, and rural locales, and in bargaining and nonbargaining states. This would allow researchers to better understand whether and how practices differ by district size, urbanicity, and collective bargaining context. Such studies should track new teachers with different kinds of preparation and more-and less-challenging assignments to understand how they experience such assignments and whether those assignments factor into their career decisions.
Quantitative studies should examine in greater detail the prevalence, incidence, and effect of multiple and out-of-field assignments. How common are these, given the requirements of the No Child Left Behind law that schools must eliminate out-of-field placements? Who is more likely to teach a multiple assignment? What are the consequences of multiple assignments for student achievement? When out-offield teachers leave the profession, is it due more to a taxing assignment or to an enticing opportunity outside education?
Attracting and retaining good teachers for low-income children must be part of any effort to fracture the persistent link between poverty and low academic performance in the United States. This study aimed to advance these efforts by investigating whether teaching assignment is related to the retention of new Teach For America teachers. By teaching a single grade or subject for which they are well prepared, these teachers may meet and even exceed their 2-year obligation to teach in low-income schools, thus contributing to the vital effort to provide lowincome students a better education.
